I suggest that the T4 lymphopenia of AIDS may be caused by antibodies raised against the human immunodeficiency virus that block the generation of T4 cells.
A New Puzzle
There also is, in my opinion, another major, but rather unnoticed, puzzle: in seropositive individuals, the number of T4 cells decreases essentially linearly-that is, roughly the same number of T4 cells disappear every year (see Fig. 1 ). This fact strongly contradicts the assumption that AIDS' T4 lymphopenia is caused solely by HIV's direct killing of T4 cells. In this case, in fact, the decline of T4 cells would be exponential rather than linear. (With the progress of the infection, the number of HIV particles increases; thus, the number of killed T4 cells per year should also increase, except possibly at the very end, when there would not be enough T4 cells left.)* The linearity of T-cell different from CD4, but will essentially have its functional value. The continual presence of the virus will then elicit the continual production of CD4-like. I now suggest that the continual presence of CD4-like may inhibit the production of T4 cells by means of either of two different mechanisms.
A Thymic Mechanism. In an adult, after an adequate T-cell repertoire has been generated, the thymus becomes less important, but it (or some thymic equivalent) may still be crucial for replacing naturally dying T4 cells, and CD4-like may inhibit their maturation. In fact, it is known (2) that precursor T cells must interact with thymic major histocompatibility complex (MHC) II cells in order to mature. If CD4 binding sites for gpl20 and MHC II molecules are sufficiently overlapping [both positive (3) and negative (4) FIG. 1. Decline in T4-cell count (rounded to the nearest 50) was tracked in the blood of a young man whose disease followed a typical course. About three months after sexual exposure to HIV the patient tested positive for the virus; his T4-cell count dropped and then rebounded. He developed chronic lymphadenopathy at nine months and, at 51 months, after a long, slow decline in his T4-cell count, exhibited chronic, subtle abnormalities of delayed hypersensitivity. He displayed persistent anergy at 63 months but had no overt symptoms of infection until about 68 months, when he developed thrush and oral hairy leukoplakia. Less than a year later he was besieged by opportunistic infections, including time and must be replaced; tampering with their replacement may be HIV's most insidious action. If, for a few years, T4 cells die of "old age" without being replaced, this will easily cause the typical T4 lymphopenia of AIDS patients.
Solving the Second Puzzle
The CD4-like theory correctly predicts that the number of T4 cells should decrease roughly linearly. This can be argued as follows. Assume that the expected lifetime ofa T4 cell is, say, 7 years. Then, we expect that in the first year, essentially all (and essentially only) the cells that at the time of seroconversion were 6 years old will die; in the second year, the cells that were 5 years old will die; and so on. Since these cells will not be replaced (if in an infected adult the ages of T4 cells are distributed in a reasonably uniform manner), then roughly the same number of cells will "disappear" every year, which is exactly what is observed.t
The CD4-like theory is easily reconcilable with the fact that the body produces a vigorous response to HIV, as it is exactly this powerful response that causes T4-cell loss. It is also in agreement with the remark (6) It is of course unclear how the lifetime of these "altered" lymphocytes relates to that of normal ones.) after antibody formation against HIV, though the presence of antigen can be documented prior to seroconversion.
Related Theories
The hypothesized structural similarity between MHC II molecules and glycoprotein gpl20 is also the basis of other theories.
Martinez-A, de la Hera, Alonso, Marcos, Marquez, Toribio, and Coutinho (7) convincingly argue that this similarity may be the cause of the decreased T4-cell functionality observed in AIDS and warn against the possible negative effects of vaccinations against HIV. Hoffman et al. (8) derive from this similarity an idiotypic network model in which HIV and allogeneic stimuli may act synergistically to cause AIDS. By comparison, their theory is much more complicated than the CD4-like one, and it involves network mechanisms not apparent in the disease.
While I do agree that the MHC II-gpl2O similarity is quite central and may be the cause of a cohort of other effects in AIDS, I believe that blocking T4-cell generation is both a more direct consequence ofthis similarity and the main cause of the most remarkable effect of AIDS-its characteristic T4 lymphopenia. Finally, our theory has the advantage of being simple and amenable to experimental testing.
